INTRODUCTION
Short tandem repeats (STRs), also called microsatellites, are powerful molecular markers for the identification of human individuals due to their hypervariability and wide distribution throughout the genome. STR typing has been facilitated by the ability to amplify several loci simultaneously in a multiplex polymerase chain reaction (PCR). Although di-nucleotide repeat STRs are frequently used in other species study (Lee et al., 2009) , STRs with tetra to penta-nucleotuide repeats are exclusively applied for human identification. Autosomal STR loci are routinely used for kinship testing and forensic identification (Butler, 2006; Hammond et al., 1994; Tautz, 1989) .
Forensic DNA databases have been established in many countries. In the United States, the DNA Identification Act, which was included in the 1994 Crime Bill, authorized the FBI to establish the Combined DNA Index System (CODIS) for law enforcement purposes. Now, CODIS has been accepted by forensic laboratories all over the world. Owing to the success of criminal DNA profile databases (Martin, 2004) , their database has increased rapidly. CODIS in the United States and the National DNA Database (NDNAD) in England each contain more than five million personal profiles.
Recently, the establishment of a new national offender DNA databank was authorized by the DNA Identification Act in Korea, which was initiated in July, 2010. Thousands of DNA profiles will be deposited in the national DNA profile databank each year. Before a discussion on the effectiveness of the database, it is important to consider the standardization of the Korean STR loci in terms of allele frequencies including atypical types or rare allele distribution. When population data are applied to determine forensic statistical values, ethnic group-specific DNA profile databases are essential (Budowle et al., 2001) . In particular, while several commercially available human multiplex STR PCR kits are usually fitted to Americans or Europeans, the provided allele frequencies are occasionally not suitable for application for the Korean population. Therefore, there is a need to establish a large population database of Koreans for reliable statistical analyses of the population genetics and forensic applications.
In the course of typing samples, non-standard patterns of STR alleles which are not included in the allelic ladders provided by the manufactures can be encountered and forensic scientists have to be aware of these rare events. Non-standard DNA profiles can result from biological events such as allele dropout, slippage, conversion and copy number variations (Freeman et al., 2006) . Thus far, a few autosomal STR data pertaining to variant alleles have been reported in forensic communities (Clayton et al., 2004; Dauber et al., 2009; Egyed et al., 2000) .
The aim of this study was to determine allele frequencies and statistical parameters for medicolegal interest of 15 autosomal-loci (D8S1179, D21S11, D7S820, CSF1PO, D3S1358, TH01, D13S317, D16S539, D2S1338, D19S433, vWA, TPOX, D18S51, D5S818, and FGA) in subjects with a large population of unrelated Korean individuals. This study also included several atypical variant alleles and trialleleic types encountered in the Korean population.
MATERIALS AND METHODS

Sampling
Peripheral blood or buccal swabs were obtained from 1805 unrelated, randomly selected individuals collected from South Korea. All of the samples were collected with their informed consent.
DNA extraction, PCR amplification and genotyping DNA was isolated from the samples using a QIAamp DNA Micro kit (Qiagen, Germany). The 15 autosomal STR loci were simultaneously amplified by the multiplex PCR method using an AmpFlSTR Identifiler PCR Amplification kit (Applied Biosystems, USA). DNA amplification was carried out in a Mastercycler gradient (Eppendorf AG, Germany). The PCR products were subjected to capillary electrophoresis on a 3130XL Genetic Analyzer (Applied Biosystems). Data collection was performed with Data Collection v3.0 software (Applied Biosystems) and the results were analyzed by GeneMapper ID v3.2 software (Applied Biosystems). Quality control was ensured with laboratory internal control standards and kit controls.
Determination of microvariant allele structure
To prepare the PCR products for D7S820 and D21S11, locusspecific primers were designed from genomic DNA. The cloning of these PCR products was performed using pT7 Blue T vector and DH5α E. coli cells for transformation of the recombinant plasmids. The sequencing reaction was performed with a BigDye Terminator Cycle Sequencing Ready Reaction kit (Applied Biosystems). Electrophoresis was performed on a 3130XL Genetic Analyzer and the results were analyzed using ABI PRISM data collection software.
Statistical analyses
The Hardy-Weinberg equilibrium (HWE) exact test (dememorization value of 10,000 iterations per batch) and interpopulation comparison were assessed usng Arlequin 3.5 software (Excoffier and Lischer, 2010). Genotype distributions were considered to be significantly deviated from the HWE at P < 0.05. Bonferroni correction was applied on loci showing a departure from the HWE (Weir, 1990) . Power of discrimination (PD) and matching probability (MP) were calculated using Fisher's method (Fisher, 1951) . 
